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ABSTRACT

Given are the distributions of magnetic survey information
available from all sources since 1900. The data are tallied
according to distribution by area and decade, and according
to component measured. Recommendations are made on the basis

of these studies for specific surveys during the IQSY.

(1964.0 - 1966.0)
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I. INTRODUCTION

In an attempt to obtain the most accurate reference field
possible for future use in reducing satellite data, all available
magnetic survey data are being collected for incorporation into a
computer program that produces a set of spherical harmonic
coefficients which fit the data. The purpose of this report is
to assess the data presently available and to make recommendations
for additional acquisitions.

I11. SOURCES

The major portion of the present information has been supplied
by the U. S. Coast and Geodetic Survey which provided a punched
card copy of the data from which their 1955 charts were derived.
These are observations dating from 1900 which have been accrued
from approximately 500 sources. As with all data in this report,
an attempt was made to differentiate between originally observed
values and those which were computed, so that the basic data would
consist only of observed values. Due to the wide variety of
sources, this deletion was not always feasible but, on the basis
of the information available, some editing was done as follows:

(1) The horizontal and vertical intensity values were

eliminated from USCGS measurements,

(2) In addition, the vertical intensity value was dropped

from surface observations if a particular datum contained
values for inclination and horizontal intensity, and was

from a source other than a U. S. observatory.
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Since analysis of these observations will also involve
studies of secular change, it was deemed desirable to delete
values which had been reduced to epoch. On the basis of this
premise some 21,300 observations from a Russian publication™
which had been reduced to epoch 1940 were removed from the main
block of data with the hope that it may be possible to replace
them with the original data.

Data were also received from the U. S. Oceanographic Office.
These 32,000 observations were the result of Project Magnet, an
airborne survey in which measurements of F, I, and D were averaged
over five minute intervals along track lines covering most of the
northern hemisphere other than the Soviet Union and China.

A third source of information was the Canadian Department of
Mines and Technical Surveys which, since 1953, has conducted an
airborne survey, mainly in that North American area, resulting in
nearly 12,000 H, Z, and D observations (5 minute averages).

The Geophysical and Polar Research Institute of the University
of Wisconsin has provided about 2400 observations of total field in

the area around the South Pole.

* Compounded systematic catalog of magnetic determinations of the

general magnetic survey of the USSR, 1931-1942, Scientific

Research Institute of Terrestrial Magnetism, 1947.




The Southern and Indian Oceans, and the South China Sea were
surveyed by the Japanese Antarctic Research Expedition with a
ship-towed magnetometer. Their report (Nagata, et al, 1961)
supplied another 5000 observations of total field, approximately
half of which have been incorporated in this summary.

Total field measurements from the Vanguard III satellite
(1959 Eta) comprised the sixth major source of data. The 85 day
active 1ife of the proton precession magnetometer provided 2797
observations over South America, Southern Africa, Australia,
California, and the east coast of the U. S. (Cain, et al, 1962).

I11. DATA PENDING

In addition to the data covered by this report, a set of
total field readings obtained on cruises of the R/V Vema from
1959-62 and compiled by Lamont Geological Observatory are currently
being processed. This will add 3600 observations in southern ocean
areas.

Arrangements are being made in conjunction with the USCGS to
receive from the Geophysical and Polar Research Institute of the
University of Wisconsin a more recent series of total field
observations in the Arctic and Antarctic areas.

IV. DISTRIBUTIONS OF DATA

The above sources of data were converted to a standard format
and recorded on magnetic tape. Each of the 152,424 observations
was written with information regarding its position (latitude and

longitude in degrees, altitude in kilometers) and time (in Julian
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days and fractions of a day since 1900), plus the measured values

for one or more components of the magnetic field. This tape was

scanned and the data were tabulated in the following ways:

(1)

(2)

(3)

By component and area - Tables 1 (a) through 1 (e) show
the number of points in each 10° x 10° block of latitude
and longitude for observations of declination,
inclination, horizontal intensity, vertical intensity,
and total field. Longitude numbers refer to the eastern
boundary of the block (i.e. the longitude block labeled-
160 extends from 170°W to 160°w). The values from these
five tables were combined to give the totals which appear
in Table 1 (f).

By decade and area - In order to determine how frequently
and how recently a particular region had been covered,
the data were divided into 10 year blocks and the
latitude - longitude distribution was compiled for each
decade. Table 2 (a through g) displays these figures
which, as with Table 1 (f), represent the sum of all
component measurements. Most of the polar data has

been accrued since 1950 and, although the total number
of points (57527) already accumulated in the present
decade is great in comparison with previous years,

there are vast regions over the ocean areas and over

the Soviet Union where no new data are available.

By year - A more general breakdown in time is given
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in Table 3 where the number of points for each
component is tallied for each year.

(4) By altitude - Although the preponderance of data
are surface observations, recent airborne surveys
have supplied considerable data up to 7 or 8
kilometers. This distribution is shown in Table 4.
Total field measurements taken by the Vanguard II1
satellite provided data in the region from 510 to
3750 km. altitude (Cain, et.al., 1962).

V. DENSITIES OF DATA

The large difference between the amount of surface area
covered by a 100 square at the equator and a similar square in
polar regions made it desirable to use another method for
illustrating distributions. The number of square kilometers in

each block was calculated using the formula:

2 R . )
A—W_ [Sln (6+4 6 ) - sin eJ

where R (earth's radius) was taken to be 6371.2 km, A and
A B were 100, and © was the latitude of the southern
boundary of the block. These areas are listed in Table 5.
Dividing the number of points in each block of Table 1 (f) by
the area A for that block gave the number of observations per
square kilometer. These figures were multiplied by a scale

factor of 105 to produce the results displayed in Figure 1.
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VERTICAL

NGC. OF OBSERVATIONS= 17325,

-90 -84 -70 -60 ~50 ~-40 ~-30 =20 -10 e 10 20 30 40 50 60 70 80
~170 (] 0 0 ¢ 0 0 2 70 0 0 0 0 0 0 29 0 0 0
=160 0 6 0 0 0 0 0 44 0 0 ¢ 0 0 0] 28 6 0 0
-150 0 ] 0 0 0 0 0 58 39 39 47 126 0 0 17 7 8 0
-140 Q 0 G 6] 0 (] o 0 c 0 0 52 0 0 44 162 5 0
=130 0 4] O ¢ 0 0] 0 0 0 0 0 3 53 12 225 232 16 0
=120 0 0 0 0 0 c 0 0 0 0 0 0 51 121 344 185 7 0
-110 0 0 0 0 0 0 0 C 0 0 0 0 58 77 663 249 4 0
-100 ¢] G 0 o 0 0 0 o 0 0 3 0 1 93 566 263 36 0

=90 0 0 0 0 0 0 0 0 0 0 30 1 13 186 601 316 51 0
-80 0 0 0 0 0 0 0 ¢} 0 0 0 6 0 338 442 227 63 0
-70 0 O 0 7 1 0 0 28 0 4 0 1 100 535 520 221 40 3
-60 0 0 81 1% 0 43 21 0 0 0 17 0 226 528 509 207 84 20
=50 0 0 56 0 o\ 0 0 ¢ 0 0 0 0 192 304 281 140 28 0
-40 0 4 16 0 0 0 46 0 5 0 0 0 21 14 177 84 0 0
=30 0 G 0 0 0 0 0 0 0 0 0 0 0 0 69 91 0 0
=20 0 Y 0 v 0 0 0 0 0 0 0 0 46 0 63 116 0 0
-10 0 [y 0 0 0 0 0 0 0 1 4 0 0 0 146 53 0 0
0 0 0 0 0 0 0 0 0 0 2 0 1 72 85 255 51 1 0
10 0 u o 0 0 0 0 0 0 2 0 9 13 115 313 569 0 0
20 0 0 0 0 0 35 12 2 9 1 0 15 6 124 243 951 25 0
30 0 0 0 u 0 15 22 18 0 0 0 0 9 12 68 136 244 0
40 0 0 16 0 ¢] 0 15 1 0 0 0 63 48 18 65 13 14 0
50 0 0 0 0 0 0 108 213 o] 1 0 0 0 39 47 0 0 0
60 0 0 0 0 0 0 55 8 0 0 c 0 0 0 0 0 6 11
70 0 0 1 ) 9 0 C o 0 0 0 0 4 20 55 0 0 0
80 0 0 9 6 0 v 0 o] 0 0 88 4 100 0 0 0 0 0
90 0 0 §] J 0 0 0 0 0 0 0 10 0 0 0 0] 11 0
100 0 1 1 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0
110 0 0 0 0 0 0 0 0 51 6 1 21 0 0 68 0 7 0
120 0 0 1 0 0 36 o] 0 0 5 0 56 0 0 0 0 0 0
130 0 ) 0 Q 0 Q o] 0 0 37 85 41 118 0 0 9 0 0
140 0 V] 0 0 0 0 0 17 44 31 0 6 45 5 0 0 0 0
150 0 0 1 n 0 35 5 48 1 0 0 0 63 22 0 0 0 0
160 0 8] 0 6 0 44 40 0 0 0 0 0 0 28 0 10 0 0
170 0 23 0 0 0 36 0 0 0 4] 0 0 0 32 4 0 0 0
180 0 D G 0 45 41 46 14 0 0 0 0 0 0 24 n 0 o]

TABLE 1 (d)
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S 20

1 5
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20 68
4 122
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129 369
132 195
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-40

1167
1963
181
27
11

45

58
16
1012
130
820
808
747
416
1798

-30

87
143
67
29
60
28
37

-20

TOTAL POINTS

-10

362
554
253
1194
274
190
272
721
456
359
122
355
296
445
300
296
177
1590

TABLE 1 (f)

397
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730
399
262
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506
444
845
409
382
309
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189
244
186

10

153
439
5171
8%
159
198
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354
940
867
1464
27166
8717
575
560
935
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110
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420
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30
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143
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2729
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1755
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1051
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855
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15
29
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168
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629
3036
2555
2475
3978
4386
6267
3706
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DISTRIBUTION FOR YEARS 1930 THRU 1939

NO. OF OBSERVATICONS= 227117,

-90 -89 -70 -60 -50 . -40 =30 =20 -10 0 10 20 30 40 50 60 70 80
-170 0 0 0 0 0 0 0 55 0 0 0 3 0 0 24 0 0 0
~160 8 203 0 0 0 0 0 0 0 0 0 0 0 0 123 26 0 0
=150 10 26 0 0 0 0 0 0 0 0 6 94 0 0 63 6 33 0
-140 3 13 0 0 0 0 0 23 0 0 0 0 0 0 3 16 0 0
=130 0 0 0 0 0 0 0 0 0 0 0 0 0 0 222 21 0 0
~-120 0 0 0 0 0 Q 0 0 0 0 0 0 95 347 57 12 0 0
-110 0 0 0 0 0 0 0 0 0 0 0 9 355 210 109 9 0 0
-100 0 0 0 0 0 0 1 o] 0 0 33 78 1717 259 60 0 0 0

-90 c 0 0 0 0 0 0 0 2 0 121 138 366 262 33 9 0 ¢}
-80 0 0 0 0 0 0 0 0 12 40 25 187 341 310 3 2 3 0
-70 0 0 0 61 18 19 3 71 115 36 55 21 253 513 9 13 25 0
-60 ¢ 0 0 11 38 118 40 31 40 86 108 0 0 105 13 9 4 0
~50 0 ] 0 0 0 42 11 21 18 47 21 0 0 3 16 33 0 3
-40 ¢ 0 22 0 0 0 67 15 30 0 0 0 0 0 0 68 0 0
=30 0 0 0 0 0 0 o] 25 34 0 0 0 0 0 0 13 0 0
=20 0 0 0 0 0 0 0 0 0 0 0 o 42 0 0 0 19 0
-10 0 0] 0 0 0 0 0 o] 0 0 16 29 0 0 39 0 19 6
0 0 0 0 0 0 0 0 0 0 1 62 102 268 95 119 37 14 30
10 0 0 0 0 0 0 0 0 3 22 36 796 26 317 44 81 0 18
20 0 0 0 v ¢] 109 80 12 0 0 5 32 17 579 923 1108 23 0
30 0 v Q o] 0 71 218 67 8 165 0 2 4 26 233 3302 51 3
40 0 0 0 V] 0 0 157 19 214 65 8 56 157 13 48 353 3 o
50 0 0 0 0 0 0 404 821 0 19 33 14 112 32 43 13 17 0
60 0 0 0 0 0 0 40 19 0 0 0 0 0 0 0 15 29 26
70 0 0 0 0 0 0 0 0 0 0 0 12 12 16 48 9 5 2
80 0 0 0 0 0 0 0 g 0 0 54 53 176 Q 0 0 5 1
90 0 0 c 0 0 0 0 0 0 0 0 129 99 0 0 0 36 4
100 0 0 0 B 0 0 0 0 0 9 15 46 109 0 0 0 32 1
110 0 0 0 Q 0 0 ¢] 0 61 36 82 233 117 0 35 0 118 0
120 0 ] 0 0 0 90 4 0 0 21 11 299 20 3 0 0 0 0
130 0 n 0 0 0 18 0 0 0 16 13 109 137 0 0 20 0 0
140 0 0 0 0 0] 84 29 23 0 30 3 [ 0 0 0 6 0 0
150 0 0 0 0 12 60 47 6 17 12 18 36 39 28 0 57 11 0
160 0 0 0 0 0 73 24 3 18 51 0 0 0 0 12 26 15 0
170 0 N 0 0 28 0 13 12 13 1 9 0 0 0 8 18 0 0
180 ¢ a 0 0 66 26 0 3 10 9 3 0 0 0 3 17 0 0

TABLE 2 (d)



06

0 0 0 665 0 0 1

0 0 ] 0 0 0 0

0 0 L1 9 0 0 1

0 0 0 0 92 oY (4]

0 0 0 0 L1 0 0

0 9 Y4 4 6 26 48

0 0 0 0 1 Y %22

0 61 0 6¢ 0 Y61 992

0 0 o 0 8 S 01

0 01 0 8 13 0 s9

0 0 0 0 0 681 S8

0 0 0 6t (43 61 61

124 € 0 0 0 0 Z

0 0 0 6t 12 0 0

Q ¥Z 181 1¢e g 6 SL

0 66t s91 4%} 21 9 0

0 o1 9611 €12 121 9L 59t

0 0 9¢6 1801 102 €s8 96¢

0 0 6% 161 QLe 892 9%

0 0 0 0% 0 0] 11

0 0 0 0 0 9¢ 1

0 0 Y 0 0 0 0

0 0 Lz Y 0 0 0

0 € el 01 Ot 4] 0

1 7€ 2% 51 291l L1 0

0 x4 Sy 3 6e9 861 1 24

0 2% »Z € 84ve 861 28

0 69 9 9 €11 A 8

0 81 Yy 0% 86 96 61

0 el 68 Sh 212 621 12

0 S 901 6 €6l 9¢ 0

0 0 89 6¢l 0 0 0

0 0Z aLe 0 0 0 0

0 8l ey 2% 0 0 13

0 L 184 Ly Q 0 0

1 0 0 0ot 0 9] 6

08 0L 09 0s 0% 0t

6761

(3) ¢ FT1dVL

0 0 0 u 0
0 13 4 0 0
0 0 0 0 81
0e 0 1 € 1'F4
0 Z 0 Y 6
11 Z o 6 0
91 sl € 0 1¢
QY 12 74 0 0
0 Y 0 sé 0
0z 6 0 0 0
911 5¢ 0 0 0
1 € 1 0 0
Y 0 Yy 0 0%
k4 0 0 LY 1
0 821 %62 el %S
0 0 6L 64 6t
91 [4° Le 3 el
a3 £y 13 9 0
8¢ %1 0 0 0
91 € 0 0 0
1 0 0 0 0
0 0 61 61 0
0 0 21 g1 69
0 92 9 €l 61
211 91 21 Zh 0L
9L el L8 28 Le
A At 14 11 0 0
€rl 0 91 0 0
2% 0 0 0 0
0] 0 0 0 0
0 ] ¢] 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0% 0
0Z ot 0 o1~ 0~ oe-

NYHL O0%61 SYVIA ¥O3 NOTLINAIYLISIA

CODO0OO0OO0OO0O0

N oM
Nl

OO0 COO0OO0O00O0

0
~
a2l

VMO O0OD200000N~MNODO0O000TCODDOOMOOOOCODONOO

*22¢0¢

G

COCCLVO0LCODA A 2ZO0CII000D20COONOCD

ODO00O00O0OO0O0OO~NOOMROOO0ODOO0QO0OO0QOO~ONMOOOOOO
oo m

(@]
<
|

~DOO0OOOCD200V0VOO0OCTDOCODO0OO0ODCIO2CITICODOOOVYD

[eRoRcYeRoNloReRoRoeNoRoNaoRoNoNeNoNoNsRoleNoNollo NojloRoReRoRe e jlajefe e el

=SNDILVA¥3S8O 40

021~
Ooel~
oyl-
081 -
091~
oLI-

06-

‘ON



NO. OF OBSERVATIONS=

-90

-39

OOOOOOOO'_)OOCOOOOOOOOOOOOQOOOOCOOOOOO

el
wOOC)OQOOwOUOOOOOOQOOU‘ﬁNOOOOOOOOJ‘OU\J‘O

|
o
o

—
O~

N O
OOGOwObai—‘lel—'O*U!mt—‘ﬂOOOOOOHOO‘OOOOOO"OOOO

-

N -
DDOVV~NLOOOOOLCO~CO

O -

58]
GNGCOODOOOLOOOOCOVUNSTORNMNCOCO

o

'
n
o

97447,

-40

QOO~ON

o [T
POOOOCCOOERNNOFR,ROCOOON=NOOOO

@ ®
Nelp

151
l41
155
134

—O0O0OO0O0O0O0OW>™

613

|
[
(=]

110
238
143

242

208

152
156

60

245
220
232
94
29

TABLE 2 (f)

0

166

337
606

15
103

147
110
117
118
130
167
169
135
147
241
186
253

28
42

DISTRIBUTION FOR YEARS 1950 THRU

10

304

—

w N
SN WO @
COWDOVMH~ONOOr~O&O

178

62
127

1359

20

105
155
554
436
210
155
453
146
612
1043
1019
1180

30

140

37
123
460
309

1090
476
568
781

1448

1714

1123
826
715
980
794
429

40

29

50

563

60

~N

~N
[oYeNoN-Nol. WiloNo o RaoeRe e

CO0O0QCOO0OOHprOCOO0OOOCO

CO0O000DO0OO0O0OO0OO0OO0OOOOOO



06

[oNoNeNoNeNoNoNoNoRoeReRNaoNoNooNaNoReNo)

08

COO0OO0O0O0OO0OO0ODOCOOOOOOO

oo}
<+

VOOM~O
— 0N

(473

CO0O0O0O0D0O0OO0OOOO0OOCOOOO
™M

~N
o~
-

[
—

COO00O0OLO0OO0OO0OOCOQCQOOY

12

< &
o O
o~ N

CO0OO0O0COO0COO0O

0%

09

19¢
Ll

OO0 O0OOOoWn
[Tal

26

ave
214
8G4%
ssl
191
1322
6e¢
142
ged
2LS
919
6L9
499
2ete
19¢
6LS
604
182
L

9L

€L

ac

841
%02

%91
%91

1s2
sS

Lz
611
S6%

£he

(013

1961

L8
| 224
a8y
€01
€04
682
69¢
29¢
11¢
866%
T L6t

474

01

(8) z 919Vl

S0T1

891

8471
94

¢

801
%91
sH1
LY
Sh

9971
SHe

811
20
612
061
LA
221

oLl

~
wn

cCOoOCOoOO0O0Q0OCO

0¢-

ot~

NYHL 0961 SUV3IA ¥G4 NOTLINATIHASIA

COO0OO0O0O0COO

DY n
o n

CDODOO

CONOODOQOOCOVOOOLDO000O0OVOOCOOCODO0OO00O0O0

(0 06—

‘lLeale

12

— o~
o v~
—

TUOODDO0QOO0OCIDCO

T

DCODOLOLOCOCODOQOQI T 2

oo
~N

G9-

WO 0o
<

—

DN ~ODOOOOOM
— e~

NOO0OOCOLODOOOOO0O0OO0OQOO DO

LG 0
901 0
14 0

1 81 0
0 0
0 o]
0 0
0 0
0 0]
0 0
0 o]
0 o]
[} o]
o] J
0 0
0 0
c 0
C 0
o 0
0 0
0 0
¢} 0
0 0
C 0
C 6]
0 91
66 SL
%Sy 811
oYYy 691
g Wiy
[¢] L9
0 0
¢} 0
0 0
¢ ¢]
12 0

L= [ 06-

=SNOT1VAN¥3SEO 40

o081

06—

0c1-
o1t~
0Z1-
ott1-
0%1-
0c1-
091~
OL1-

"ON



TABLE 3 DISTRIBUTION BY YEAR

YEAR DECLINATION DIP H v F TOTAL
1900 T64. 568. 509. 34. 0. 1875.
1901 700. 396. 365. 35. O. 1496.
1902 837. 620. 551. 50. 0. 2058,
1903 2009. 1561. 1445. 51. 0. 5066.
1904 962. 193. 182. 49. 0. 2586,
1905 1209. 1072. 1043, 48, 0. 3372,
1906 1082, 1062. 1053, 48. 0. 3245.
1907 1020. 1003, 958. 46. 0. 3027.
1908 1148. 890. 957. 54. 0. 3049,
1909 2195. 1154. 1197. 54. 0. 4600,
1310 2578. 1591. 1638. 51. 0. 5858,
1911 2355. 1075. 1087. 61. 0. 4578,
1912 2758. 1321. 1401. 63. 0. 5543,
1913 3038. 1305. 1350. 51. 0. 5744,
1914 3116. 1315. 1397, 49. 0. 5877,
1915 3933, 1493, 1621. 49, 0. 7096,
1916 3345, 1214. 1217, 53. 0. 5829.
1917 2563, 1056. 1095. 51. 0. 4765.
1918 2096. 705. 730. 51. O. 3582,
1919 1626. 699. 1130. 52. 0. 3107.
1920 1996, 759. ?12. 53 0. 3720.
1921 1620, 659. T12. 49. 0. 3040.
1922 1560Q. 8717, 880. 55. 0. 3372.
1923 1077. 841, 837. 35. 0. 2870,
1924 1365. 834, 8117. 57. 0. 3134.
1925 671, 442, 533, 170. 0. 1816.
1926 812. Slé4. 545. 62. 0. 1933,
1927 604, 515. 530. 59. 0. 1708.
1928 T04. 551. 574. 58. 0. 1887,
1929 926, 579. 538. 62. 0. 2105.
1930 2103. 1636. 1659. 59. 0. 5457.
1931 887. 297. 374, 80. 0. 1538.
1932 456. 290. 294, 57. 0. 1097.
1933 583. 301. 303. 84, 0. 1271,
1934 959. 473, 465, 68. 0. 1965,
1935 1220. 825. 845, 59. 0. 2949.
1936 849. 344 . 428, 78. 0. 1699.
1937 648, 234. 526. 104, 0. 1512.
1938 1639. 289. 618, 359. 0. 2905,
1939 1389. 349, 428, 118. 0. 2284,
1340 996 . 438, 543, T2. 0. 2047.
1941 099, 314. 370. T4, 0. 1457.
1942 116, 379, 540. 183. 0. 1878.
1943 1025. 473, 646, 145, 0. 2289.
1944 2193, 541. 561. 58. 0. 3313,
1945 395, 539. 572. 113, 0. 2119.
L946 125. 394. 434, 135. 0. 1688.
1947 T7l. 391, 535. 186, 0. 1883.
1948 6. 362. 588. 177. 0. 2043.
1949 733, 176. 449. 247, 0. 1605.
195¢C 3059. 1455, 1571. 1233. 1121. 8439.
1951 4491, 4372. 303. 137. 4110. 13413,
1952 1232. 516. 564 . 9. 0. 2453,
1953 2861, 2010, 853. 657, 1823. 8204.
1954 3915. 1599. 1681. 1528, 1415. 9238.
1955 2358, 1417. 1258. 1030. 1252. 7315.
1956 3373, 3827. 242, 115. 3911. 11468,
1957 2306, 1322, 1i71. 1123, 1368, 7290.
1958 2821. 1340, 2140, 2004. 1969. 10274.
1959 4233. 4323, 1199, 1195. 8433, 19353,
1960 75138, 7220. 1917. 1958. 10681. 29294,
1961 1539, 7504, 2030. 2118, 8932. 28233,

1962 0. VIS Q. O. 0. 0.
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Thus, for an equatorial block, where one degree equals 111 km,
a value of 1000 for a 10° block would represent data points at
an average of approximately 10 km intervals. It can be seen
from the figure that the density in areas near the magnetic
poles compares favorably with that over most of the larger land

masses. The numbers above 10 are rounded to the nearest

10 [obs/10% kn?]

TABLE 5
LATITUDE AREA (10° km)
0°-10° 12.3
10°-20° 11.9
20°-30° 11.2
30°-40° 10.1
40°-50° 8.7
50°-60° 7.1
60°-70° 5.2
70°-80° 3.2

80°-90° 1.1
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Vvi. RECOMMENDATIONS FOR FUTURE SURVEYS

Vestine (1961) has suggested that data obtained since
1955.0 be considered as part of the World Magnetic Survey.
Figure 2 shows the density of data per 105 km2 in 10o squares
since 1955, and hence, by Vestine's criterion, a tabulation of
the coverage already achieved by the WMS. In order to obtain
the desired accurate representation of the field at ionospheric
altitudes and above, a minimum grid spacing of 100 km should be
achieved. This would mean raising the numbers in each block of
Figure 2 to 12 or more. It can readily be seen from this figure
that there are large areas over the globe where this minimum
criterion is not yet met. Detailed recommendations for new
surveys must of course be made bearing in mind not only the
density of observations in a given area but also such considera-
tions as the usefulness of past observations, the existence of
data taken but not available, and known firm plans for surveys.
The usefulness of past observations is a complex subject
involving not only their accuracy and space-time distribution
but also the rates of secular change. The needs can thus best
be defined in relation to given areas. The purpose of this
report is to be a general guide and not to delve into these
questions in great detail.

The most striking gaps in Figure 2 appear in the southern
hemisphere. It points out that to equalize the distributions

it would be useful to concentrate the major efforts in these






FIGURE 2

DENSITY OF MAGNETIC SURVEY OBSERVATIONS 1955-1961 (OBS PER 105km2)
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areas, even if some of the high density areas were temporarily
neglected. A point worthy of mention in this connection is

that almost all of the data south of 30°s latitude is scalar B

as a result of proton magnetometer measurements by ship, air-
craft, and satellite. There is indication that the Zarya data
(Benkova and Tyurmina, 1961) will be helpful in filling in the
gap in the Indian Ocean and in some regions of the south Atlantic
down to about 40°S. The rest of the vast regions of the Pacific
and Antarctic need much further work.

The region of the Asian landmass is one where, hopefully,
it will be possible to obtain data already in existence but not
yet published.

There are also surprising gaps over other regions such as
South America, Africa, Australia and Greenland where one would
normally expect a better coverage. It is hoped that this
report will be useful in bringing forth existing data in these

and other areas.
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